Identification of the high affinity Ca(2+)-binding domain of the cardiac Na(+)-Ca2+ exchanger.
The cardiac sarcolemmal Na(+)-Ca2+ exchanger transports Na+ and Ca2+ but is also regulated by Ca2+ at a high affinity binding site. A large intracellular, hydrophilic loop of the exchanger has been suggested to contain the Ca(2+)-binding regulatory domain (Matsuoka S., Nicoll, D. A., Reilly, R. F., Hilgemann, D. W., and Philipson, K. D. (1993) Proc. Natl. Acad. Sci. U. S. A. 90, 3870-3874). To localize the Ca(2+)-binding site(s), we expressed portions of the exchanger loop as fusion proteins and measured binding by 45Ca2+ overlay. The high affinity binding domain is located near the center of the loop and binds Ca2+ in a cooperative manner. K0.5 ranges from 0.3 to 3 microM in the presence of 0.2-5 mM Mg2+. The binding region (amino acids 371-508) has two highly acidic sequences, each characterized by 3 consecutive aspartic acid residues. Ca2+ affinity markedly decreases when these aspartates are mutated. The Ca(2+)-binding region does not contain an EF-hand motif. The mobilities during SDS-polyacrylamide gel electrophoresis of fusion proteins with high Ca2+ affinity differ depending on the presence or absence of Ca2+ in the gel loading buffer. The high affinity Ca(2+)-binding domain is probably responsible for the secondary Ca2+ regulation of the Na(+)-Ca2+ exchanger.